PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-1 921 63 

(43}Date of publication of application : 03.08.1993 



(SDlntCI. 




C12N 15/53 






C12N 1/21 






C12N 9/04 






//(C12N 15/53 






C12R 1:125 ) 






(C12N 1/21 






C12R 1:19 ) 



(21) Application number : 03-252073 (71)Applicant : SUNTORY LTD 

(22) Date of filing : 30.09.1991 (72)Inventor : FUJITA TATTARO 



(54) INOSITOL DEHYDROGENASE GENE 

(57)Abstract 

PURPOSE: To massively obtain the subject gene at a 
low cost by culturing a host cell transformed with a 
specific vector. 

CONSTITUTION: Bacillus.subtilis lAI strain is extracted 
and separated to obtain (A) an inositol dehydrogenase 
gene having the formula or the substantially biologically 
same base sequence as the sequence of the formula. 
Subsequently, (B) a vector consisting of a plasmid 
pIOL05d15 containing the component A is obtained. A 
host, Escherichia coli, is transformed with the 
component 8 to obtain (C) Escherichia coli MV 11 84 
strain (PERM P-12531). The strain C is cultured in a 
medium containing a carbon source, a nitrogen source, 
etc., by an aeration culture method, etc., and (D) the 
cells are separated from the obtained culture product. 
The cells D is lysed and subsequently purified with a 
chromatograph such as Ultragel AcA-34 to provide the 
inositol dehydrogenase. 
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(57) IWm] *4S1-6¥SS:ffittt5. 
las?)! Wi±m^M(D-( /'yh-jUTt Kpy-f— [WfigJ TIES: 

atgagtttacgtattggcgtmtt(xjmctgga(x:mtc(x;amagmcatattmccgtatcaccm 

ctgtcaggcgccgaaattgtagctgtaaagatgnaatcaagaagaccacaaaaggtccncagcaata^ 

caattaaacgccacgcmatcccaatgatgacagcngcttgcagacgaaaatgtagaa^ 

acaagctcgggccctgcgcatcagtcaagcgtgctgaaagcgattaaagcccagaaatatgtgttctgtcaa 

aaaccgctcgcgacaaccgctgaaggatgcatgcgcangtcgaagaagaaatcaaagtgcgcaaacgcar 

gttcaagtcggcncatgaccgmtgacagcggttacgtacagctgaaagaaccgctccataatca 

AACGGaAGCaaTATGAnCACTGOKGCACCGCAAaCGAaGTACGAGATAACTAT^^^ 

GCTGTAGTCGACACGCnCTTCATGAAATTGACGTGCTCCACTGGaCGTCAATGATGACTACGAGTCCGTT 

CAAGTCATaATCCGAAAAAATCAAAAAACGCGCTTCCACATTTAAAAGATCCGCAAATCGTCGTGATTG 

ACAAAAGGCGGTATCGTCATCAATGCTCAAATaATCTGAACTGTAAATACGGCTATGACAn^ 

ATCCTCCGAGAAGACGGCATCATCAAGCnCCCGAGCCATCAAGCATCAGCTTGAGAAAAGAAGGCACAnC 

AGCAaGATAmTGATGGAnGGCAGAGACGCnTGTCCCTGCGTATGATGTGGAAATCCAAGACnTATT 

GATTCGAnCAAAAGAAAGGCGAGGTCAGCGGACCGACGGCATGGGACGGCTATATTGCTGCTGTCACG^ 

CACCaTCTCTAAAAGCCCAGGAATCIXXSACAAAAAGAAAAGCnGAATTGAAGCA^ 

CAATCTTTTACAACAGTTCAAAACTAA 
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[mmi] /<->7x--9-^yu/^ (Bacillus subiiii [.~ji^rth'o^i—^rmi^-\'-r^M&={-. 

MSLRIGVIGTGAICKEHINRITNKLSCAEIVAVTDVNQEAAQKVVEQYQLNATVYPNDDSLLADENVDAVLV 
TSWCPAHESSVLKAIKAQKYVFCEKPUTTAEGCMRIVEEEIKVCKRLVQVCFMRRYDSGYVQLKEALDNHV 
NCEHLMlHCAHRNPTVGDNYnDMAVVDTLVHElDVLHWLVNDDYESVQViVPKKSKNALHHUDPQIVVlE 
TKGGIVINAEIYVNCKYCYDIQCEIVGEDCIIKLPEPSSISLRKEGRFSTDILHDWORRFVAAYDVEIQDFI 
DSIQKKGEVSGPTAWDGYIAAVnDACVKAOESGQKEKVELKEKPEFYQSFnVQN 

(I) 

I ' H • i ■ ^ yp-f K ; ') yy. /KE?i tfcii^ttt*«6^»c4^^^f^tcl^«/^7^; 

P ', yp 'J Q '; ^'^-^ R ; 7''^^*=^>> S ; Kt 5itfc^o 



ATGAGTTTACGTATTGGCGTAA 1 1 AAt lOOftiiUM i i n 1 1 nn^.^^ ■ n . w.^v., u .v,, 

CTGTCAGGCGCGGAAATTGTAGCTGTAACGGATGTTAATCAAGAAGCTGCACAAAAGGTCGTTGAGCAATAC 

CAATTAAACGCGACCGTTTATaGAATGATGACAGCTTGCnGCAGACGAAAATGTAGACCCTGTrrTAGTG 

ACAAGCTCGCGGCaCCGCATGACTCAAGCGTCaGAAAGCGAnAAAGCCCAGAAATATGTGnCTGTGAA 

AAACCGCTCGCGACAACGGCTGAAGGATGCATGCGCATTGTCGAAGAAGAAATCAAAGTGGGCAAACGCCTT 

GTTCAAGTCCCCTTCATCCGCCGnATCACAGCGGTTACGTACAGCTGAAAGAACCGCTCGATAATCATGTC 

AACGGCGAGCCTCTTATCAnCACTCCGCGCACCCCAACCCCACTGTAGGACATAACTATACAACGGATATG 

CCTGTAGTCCACAaXTTCnCATCAAAnGACGTGCTCCACTGGCTCGTCAATGATGACTA(X;AGTCCCn 

CAAGTCATCTATCCGAAAAAATCAAAAAACGCCaTCCACATnAAAAGATCCGCAAATCGTCGTGATTGAA 

ACAAAAGGCGGTATCGTCATCAATGCTGAAATCTATGTGAACTGTAAATACGGaATGACATTCAATGTGAA 

ATCGTCGGAGAAGACGGCATCATCAAGCnCCCCAGCCATCAAGCATCAGCnCAGAAAAGAAGGCAGATTC 

AGCACTGATATTTTGATCGATTCGCAGAGACGCmGTCGCTGCGTATGATGTGGAAATCCAAGACTTTATT 

CAnCGAnCAAAAGAAAGGCCAGGTCAGCGGACCGACGGCATGGCACGGaATAnGCTGCTGTCACGACT 

GACGCGTGTGTAAAAGCCCAGGAATCTGGACAAAAAGAAAAGCnGAAnGAAGGAAAAACCCGAAnaAT 

CAAiamACAACAGnCAAAAaAA 

(II) 

mm&msim^^t^^^iy^-'^Ttv'uyi-^ 100021 ,^..;...p«^ 
mmmttMmt^h^ / > h-^-r t kp y-f - ^ / •> h-^^t t kp 

(Bacillus subtilis ) 6*<0'r/->h-vl'TfcKny 3-1 96 300), + 



(3) 
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' t'— , VuL^ ' t"'^ • (Barman, T. and Mag 
asanik, B. , Journal of Biological Chemistry ) 2 4 
1, 8 0 0-806 (1 96 6) ] , /<i/y7. - -^y^/u 

^— , v>jc^ • t'— • v'^ (Ramaley, R. , Fujita, Y. 
and Freese, E. .The Journal of Biological Chemistr 
y). 254 (1 6), 7684-7690 (197 

9) ] ) . (^iJx^l^yrh=i:y;^x./!jt'-7M^ 

/<^t^Ms • /^>^:t7>rX• 7^^? (Vidal-Leiria, 
M» , Van Uden, N. , Biochemica et Biophysica Acta) 2 
93, 295-303 (1973)], ^ t^y v^y • ^ 
ir7f-7 "Tir^y-ty;^) , IdtK/^ggt (^'J 
K.im [t y-/:^' t"- f". K-:i^A . 7 

— :t^r A • 7|-7 >f X . y ;^ . a ^ ^ y (Bi 
ochemical and Biophysical Research Communicat io 
n). 68, 1133-1138, (1976)]. « 
1-) {C??4LTfc«9. SS. x:/xD/<^^^- . 7^P 

[00041 



its Sfi^-x^w-^i^^ii US w t ;j?T*^ I ^tta 

[0 0 0 51 -Y/v h^/Vrt KP'^'-f-ifSe 

10 [0 0 0 6] 

^^^tp2. 4Kb<7)DNA»fK-^^igSie?i]^gt:£L. 

y-:h-ir'fi. fiijEy-^u-Y • 7-;^^{cJ: i9^T-ft^^3 
20 ^\ ^•07^/S"E?>)fcSlMiSe-T-e?iJtt^biiXl^ 
[0 0 0 7] t/^^^^. 

(1) TEA (1) T'S$ti57-;/^E?iJ. SfcllA 

(I) t'^nm\^mi^m:.mmtiiTi/mm\^^ir 

5^<>y:^ • (Bacillus subtilis) ^%<D^ 



(I) : 

MSLRIGVIGTGAIGKEHINRITNKLSGAEIVAVTDVNQEAAQKVVEQYQLNATVYPNDDSLLADENVDAVLV 
TSffGPAHESSVLKAlKAQKYVFCEKPLATTAEGCMRIVEEEIKVGKRLVQVGFMRRYDSGYVQLKEALDNHV 
NGEPLMlHCAHKNPl'VGDNYnDMAVVUTLVHElDVLHWLVNDDYESVQVlYFKKSKNALFHLKDPQlVVlE 
TOCIVINAEIYVNCKYCYDIQCEIVCEDCIIKLPEPSSrSLRKECRFSTDIIiffiWQRRFVA^ 
DSIQKKGEVSGPTAWDGYIAAVTTDACVKAOESGQKEKVELKEKFEFYQSFTTVQN 

(1) 

; 

(3) ±EA (I) (OTlJmm^\^^-YL. $b(C 
^:i7)*«lc*^ih::i K>TAA?:^trTES; (U) 

A (II) : 



(5^^(7)7/^7 7^ y Ml. WTc07^/SS:/7^-t : 
A ; Ty=^y^ C ; >7.x-ry. D ; TT^f^y^yWi. 
E ; F ; 7x^/U7^^y. G ; ^y x 

H ; tTvf-vy, I ; 4 Vn^yy^ K ; »J 
L ; xi^'yy^ M ; N ; iTsAy^y^ 

P ; Q ; 5 R ; 7;W^ny, s ; 

-ir T ; V;Ay^/, W; hy7'h7 

Y ; v^y) ; 
(2) (I) X^^^h7xJmm\. S/cli^ni:-)?^ 



ATGAGTnAOTATTGGCGTAAnGGAACTGGAGCAATCGGAAAAGAACATAnAAaGTATCACCAAm^ 

CTGTCAGGCCCGGAAATTGTAGCTGTAACCGATGTTAATCAAGAAGCTGCACAAAAGGTCGTTGAGCAATAC 

CAATTAAACGCGACGGTTTATCCGAATGATGACAGCTTGCTTGCAGACGAAAATGTAGACGCTGTmAGTG 

ACAAGCTGGGGGCaGCGCATGAGTCAAGCGTGCTGAAAGCGAlTAAAGCCCAGAAATATGTGTTCTGTGAA 

AAACCCCTCGOIACAAaXiaCAAGGATGCATCCGCAnGTCCAAGAAGAAATCAAACTCGGCA^^ 

GnCAAGTCGCCTTCATGCGCCCmTGACAGCGGTTACGTACAGCTGAAAGAAGCGCTCGATAATCATGTC 

AACGGCCAGCCTaTATGATTCACTGCGCGCACCGCAACCCGAaGTAGGAGATAACTATACAACGGATATG 

GCTCTACTCGACACGCTTGTTCATGAAATTGACCTGCTCCACTGGCTCGTCAATGATGACTACGAGTCCGTT 



(4) 
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CAAGTCATaATCCCAAAAAATCAAAAAACGCCCTTCCACATnAAAAGATCCCCAAATCGTCGTGATTGAA 
ACAAAAGGCGGTATCGTCATCAATGaCAAATCTATCTCAACTGTAAATACGGCTATGACAnCAATGTGAA 
ATCGTCCGAGAAGACGGCATCATCAAGCTTCXrGAGCCATCAAGCATCACaTCACAAAACAACCCAGAnC 
AGCAaCATAmTGATGGATTGGCACAGACGCTTTGTCGCTCCGTATGATCTGGAAATCCAAGACTTTAn 
CATTCGATTCAAAAGAAAGGCGAGGTCAGCGGACCGACGGCATGCGACGGCTATATTGCTCaCTCACGACT 
GACGCGTGTGTAAAAGCCCAGGAATCTGGACAAAAAGAAAACCTTCAAnCAAGCAAAAACCGGAATTCTAT 

CAATCTTTTACAACAGnCAAAACTAA 



(M) 

(4) fiiiE (2) Wie^5r^*t5ffil^x'<^'^'- ; 

(5) HtlE (5) £0?s±«5rlg«L, ^mm^^t 10 

y •> h-/PTfc Koy^h— fe'c^Sig* 
(0 0 0 81 ^ (11) -eS^i^5'^/■>^-/^rt Kn 

fc„ r(Die^fe^tf:/7^? Kp I OLO 5 d 1 5IC 

J:>)Jf^Ke^$iT-fc;^flllMV 1 1 8 4W\t. Escheric 
ia coli SAMl 8 5 8 t#iS$^^, ¥fi!c3¥9^ 2 5 20 

1 2 5 3 1) 



IW^WISI 2 5 3 1^ (PERM P 
(00091 / -> h -f^r t Kn el 

tt. ±E 1 A 1 mu^<r>^ / -> h-zi-iS^ktS^l^^ 

/<->7;<> • •»^f•-'^:^^-tfffit5i:St>i^■5„ -tCii^ 

tc. (11) <nm\>i%'m\:-'m'^Um%t$Mm. 30 

#^Et5:ii:i65^?>n-Cte>9. LfcA^oT. ^ (11) C» 
E?ir5it;tt5JitE* (I) «T5 /g?E?i|?r3-KL 

(0 0 1 Ol ^^WHlfeWc^t'C / •> h-vur t Kn 
(00 1 1 1 ^c>J:9^<t^o-=^^^^<^^-*> *>^"'' 



St t<l±:^«ISHB 1 0 K JMIO 
9. MV 1 1 8 4^lf$rfflv^5ri:d?-e#. '<^'i'-t 
Lt:(±pBR 3 2 2. pUC18. pUCllS. pU 

B 1 1 o^£t'A;ffiffl-e#6„ ^p^-^-tL-cti. ft 
±»-cttie t T' p ^-^^ -T-foji.tf V n t Sffl "I 

iSHtS^illC.Tt 1 a c7'n^-^'-7)?gtLl/\ 1 a c 

T-p^-^-^fflt^fca^ii. i^mmnnm^n.M^\ 

PTG^O. i~iiiiMi::/i:5J:9(-®JPi'5:itt-<t 

(0 0 121 ^^Bfjroiie^^St-rsyy:^? KT'ff^ 
««Bl^S*vfcti«&fflV^-C'r J •> h-zi-Tt Kay 

J; 9 tgtfi 1 1 re*! ;i I±'^te0i| \z^tLyxi7.-h^^hi\. 
y;PAcA-3 4. DE AE— fe/WP-^^ t Ko*-> 

-X ■ v^x>f • fc'- • (Ramaley, R., Fujit 

a.Y. and Freese, E. ,The Journal of Biological Chem 
istry) . 2 5 4 (1 6) , 7 6 84 (1 9 7 9) (CE 

(00 131 



(00 141 Hlfegill 



/<'yyy<-^t)^^ (Bacillus subti lis ) 6 
00 1 5t^A»ibtifclCj;9^DNAS:*aitfc, UMT) 

4i>r7 ^'yH ' 7 ^ ^ (Saito, H. and Miura, K., Bio 
chem. Biophys. Acta ) . 7 2, 6 1 9 (1 9 6 3)] 



(5) 
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t^mfhh^o r<7)DNA?rSiJI!B»«Sa u3A IT'SP 
^^MLfCo r(7)DNA»r>i-^*')PSSI«BamH IT'^ 
Bfbfc7r-v/p 1 1 tT4 tf'T'JS'g'L. > 

5/<V7>^ •f-^>'U;=^6 1 6 5 6 (Aigf) 

T!i;tDi/— (Fujita, Y. and Freese» E. , Journal o 
f Bacteriology, 145, 760 (1981)] [7 'J 

i7r^)tu'y-- (Fujita, Y. and Fuji ta, T. , Journal !0 
of Bacteriology, 154, 864 (1983)] (/< 

:tW4±^J:?) 1 A4 6 5ttt LTA^^gfe) 1 1 

7-'y0\\ io\ $:^JISS^*BamHIT*^»ft. »l 

K^^BamH I X^mmLfz-fy :^ I Kp BR 3 2 2 t 
T 4 y ;(/-ifT'*S^L. ;^jil«HB 1 0 1 ^ff^e^L 



8 



3Kb^^tf7'7;^$ Kp I OLO 1 SrSS^LfCo 

1 6 5 6 (Aigf) 1 1 ^^©coffJKei^lj:^ 

3i-rf-fcJ:U^-f'>-^^*- 7^, Cz-V (Kawamura, F. Sai 
to, H- and Ikeda,. Y. . Gene) 5, 8 7 ( 1 9 7 9)] 

^. fyu • :t7' • ^ U^ix V— • /<>f ;tD >?— 

(Mandel, M. andHiga,A. , J. Mol. Biol.) , 5 3, 

1 54 (1 9 70)] im^tz. 
I 0 0 1 6 ] B 1 SIC^I" J: 0 (C/^vy 7s . 6 
1 6 5 6 (Aigf) ^ioXb^MmHB 1 0 imt-^ 

v^p 1 liof T'igS^l:L/c/<V7 7. •-!ff-/U7.6 1 6 
5 6 (Aigf) «c1oJ:Ufp lOLO l$r}$o±JiffiH 

B 1 0 Ittfl-r/e/h-^Uxt Kn^-f— ir'fS-ttSr^t 
5::<?:7!)^^. ^01 3Kbffif>i-(^{C^/ >h-/urt K 



^<i^y:^ 



[00 171 



(nmol/min gfiSmgSt'9) 



Subtil is 

60015 (iol+) 10 

61656( Aigf) <5 

61656( Aigf) [plliol+] 474 
coli 

HBlOl <5 

HBlOl [pIOLOl] 177 



363 
<5 
232 

<5 

226 



m m 

p lOLO l^$ljPS^*BamH UCT^KL. T:^o 
-;^>y/uft^»g)icj;i9 1 SKbOjfAWit^lEliiXL. 
mm^BamHlX^mLtzy'y^X KpUC 1 1 8 
i:T4 !i;^-ifT^^L. J M 1 0 9 ^rff^S^ 

UX. ryt'-xliyiBtt, 5_ya^-4-^nn-3 
-^y Kii/i— <-^^-D-;^7^ ht'y/i/K (X~ 
gal) ioJ:t;-f yT'a f;u-^-i5?-D-^:;*--;!/7 
^ ht'y /C/K ( I PTG) ft#^TX(7)Sfe=ini::-Jf^ 
jS?rJl^i:LT01lC/T^t7'7 7;^ Kp I OLO 5 4:# 
^lo $?>l-v iHlUXUSil SKbH^r^T-^Wgg^SEcoR 50 



UCX^mL. 6. 5Kb(OEcoR I-A»r;t (Ell 
^(7)£;^(OT^ixTi>-5) ^©Jffi^^E c o R I X^Bfr 
t/c7°7;^^ KpUC 1 1 8 tlS^L. :^BIKJM1 0 
dinmU^LX. Jyt^'y^jym^. X-galJoJ: 

77;^: Kp I OLO 2VmZo 
[0 0 18] lilh(Dy'yy^i Kp I O L 0 5i>i{/p 

I o L 0 2 {^m^^Ammxmm^^yy^ ^ l-t- 
ifuam^x^hizx^^^^tz^ tfj^t^h. pioL 

0 5&WSmBg I IIfcJ:I5Kpn Ilex. pIOL 
0 2$:WIg^tBamHI:foJ:UJPs t UCXtfl^'h 

^*L. :^IIS^+yp(^ tfiii^fflv^Xp 1 o 



(6) m^5-l92 163 

9 10 

LOSIiBg llIISft»^b. plOL02l±Bam * =§m^<DmmWmX'mmmmmi^4X:, 1^2 

H I iSltaa^'fj^-^rSilcX^^^X p 1 OL 0 5;5^ =FIs]S. 2 0$><ojSi.>lcJ: 9 Ji}t5r@iiX, »«fittaJiS 

bttpIOL05d44. pIOL05dl5. plO i: Lfco 

L05d2 6. p IOL05d3 8C0<&^5t^7;^5 K [ 0 0 2 1 1 6 0 0 „ K 1 M MJ 

^(01) ^L-Cp I OL0 2;5>P>{±p 10L02d (pH9. 0) 1 0 0 m K 5mM NAD 100m 

oo2(ox*y7;=^5K^ (02) ntc. Mi^htMmmiziMho^mmmm (phs. 

[0 0 191 sifeffiis 0) x'm\^f^'Cxmuz 100*^1 conta^aiis 

ff^.#j5Bft(7)^ y->K-;P?^t: KP^-f-ifffitt ?r«fe»DU 3 4 0 n m<7)«SC'^^^:W^^V^ 1 1 5:{tiS 

mte^2Tl#fc#X^^7;^? K<oi*ix;iiSK)«o^/-> Lfci-eo. SMW-f y ■> i o o ,i i£«i:L 

h-yl.7^t Koy^f— fe'ae^^tt5?!»»P^5fc*, lO -C^^Ilt. 3 40nra(7)ia5feSOJiiP^S5:ffl^tfc, 

riLf>0^7/^? K$r^tf*)iffliam^*«'</->b- [00 2 21 ^2«lOT.ti 9 1'. / 

,,py^_t'^^^4(j:7-e^^ . 7-;Wt50:^)!fe [7^ OL0 2. pIOLOS. p 1 O L 0 5 d 4 4 . p I O 

7-:;^ . !7^ioJ;u:7!J-X- 'T- L 0 5 d 1 5 ^^^Wt5;*cflia£0ft^l}^t^^^^ t^.^''^-^ / 

. t---'v- (Ramaley. R.,Fujita, Y. and Frees -> h-Zl-T t Ko y-f— t?git;i^|§»6 ^tl.fc„ ^Wlt 

e E .The Journal of Biological Chemistry) . 2 5 f)-h^ / '> h-/Vr t Ko y-f-ifiife^-|± E c o R I 

4 (1 6) , 7 6 84 ( 1 9 7 9) ] 4:fflV>fc„ ^l^gB&A^f, S t u IIMSSW^IW 1 . 4Kb<7)PBlir 

100 201 (W»l/igttiB]S*fe) -/y^iyi:tt^ mt6:.ti^frs^ntz, ttz. zhhomn. IP 

:)^fliaHB10K JM10 9. MVl 184t5j:t;:/ TG©^??STT*tI,?5nfc;!»M PTG-C^#$n/cl 

7;^^K$rt>fc'iV^*)iKHB10K JM109.M 20 P>(Ci§V^1t?r/T^ tfcC i:*^P>. lac/p*-^' 

V 1 1 8 45:LB«« (.i:.S(cf£:CX7yf->!; -fcj;tJ«^*vt:i^<^«fifeW^£^p*-^'-T'fi^$nT 

7xx-mvfz mmm'pm) = ig«6m i 4 tcn^ / -> ^-/^Tt kp^^— ifffitti±i§*p>ii/j:d^ 

•C. i:^lHie. 10'A(n]&.b\Cl'om#i:M:ibtz, ClO ofc, j^±©*£*A-b. y^x? KpIOL02. pi 

aWsmiroPM^tS (lOOmMUy^^yi^i^a OL0 5. plOL05d44. piOL05dl5ll 

«pH6. 5. itnM Msso, } mm. m<D ^/-yh-zurt Kp^-f— lfae^^^^wt^^t« 

ii.tX'S*&)5ferf Lfc„ ^WiSfeif ^^ffl<*lC0. 5rn 1 tSi:Wm%mi-Mmxh^^ / •> Kp^:*- 

wo. iMhyx^Sa« (pHS. 0) m7LX% -m ;*:)S««f-e(l. I a cyp*-f-t;J:o=tn 

fflU 6 0m l<0'j/^-i.^?K (y^/l^-i^lmg?: Jil^O«fi^W/i^o*-^— C'te^^nXl^S^tA^W 
0. IMh 'J;^«^li«® (pH8. 0) \m\\Z.m- 30 f>MC/£oyc. 

Lfct)©) ^^»t-C3 7'C(C-C2 0^>MaLfc^, iS* (00231 



L coli -f / h-zi'T t Kp y-^— ^ISii 

(nmol/min gfitrngSfc*)) 

+ 



JM109 


<5 


<5 


MV1184 


<5 


<5 


JM109 [pI0L02] 


353 


630 


JM109 [plOL05] 


250 


516 


MVil84 [pIOL02d002] 


<5 


<5 


MV1184 [pI0L05d44 ] 


5i 


6040 


MV1184 [pI0L05dl5 ] 


108 


12000 


MV1184 [pI0L05d26 ] 


20 


226 


MV1184 [pI0L05d38 ] 


<5 


<5 



II 

h y— (Burnette, W. N., Anal. Biochem. ), 112, 
6 80 (1 9 8 1)] Kl^'^i-otz, 

1 0 0 2 4 1 nrnm 3 X'^tzi^mmm^^w.. nmn^^ 10 
■y-f -- tf^Sa) ©mtttuji?: s D s y 7 ^ i; /P7 
loo 2 51 'y:j^7.^~y-/a y hffiicii), ^ij^ti 

1. >)mM. Lfcfct-f / •> h -/Wr fc K p y-f — tfjnft i: S 

J: ^ic-f / •>h-A'T*M^$ixfc''<v^7;^ • ■f^/i'T^n 
ffltttfij^io J; Ut I P T G T'^jg $ Hfc-f y ■> h -/I'T k 

D^^;UH> (Kd) lCtaS1-5/<>'K/»^'^fef>nfc>l\ p 
I O L 0 5 d 3 8 5r^tf ^'cBilromttaif^T-fijn-l' / •> 
h -/i-T fc K a y iftafl: i: Sft^t 5 ^ V /^ ^ K(±|g 

10 0 2 6] ^IfegilS 30 

HtliE:^?;^^ Kp I OL0 2©*>J5. 6Kb(0lfA»r>i W 
MM^3Xm*^tf£ofz'{ /'y[^-/i^f\: Kny 
fe*iei^?:^tfE c o R I - S t u I Bfit^ttW^ 

2. 4Kb(0DNA»fJiJcoV>T, 1^V;!f-e>(0;^)£ [f- 
y^-.3l7P>, yoiz-T^y^;^ . ji-:/. -^hi/gf 
/I' • 7ilT%~ • • f-^mv;^ . 3.— . x.7~ • 

(Sanger, F. et al. , Proc. Natl. Acad. Sci. US 
A) , 7 4, 54 63 (1 9 7 7)] (Cj:oT^-<0^ig 

£E?i)^*)tLfc (e?ij^*5j:uqi4 -m i o#bs) , 40 

[0 0 2 7] ft^Lfci£Sffi?lJli2 4 0 lififi^A^fj/i 

So 1SSE?I| (04-111 0) "PJCII, 1 3 2 9§B(7) 
ATG/!i»e>i6S'9. 2 3 6 0SS(DTAAX-*li:)?.10 
3 21SS»©'1' / -> t Kay-f— tffc*tf£;t'5 

3 Kv-^gJiSStmiiCllGAAGGAGTroiJ^JCy-A 
I00 2 8]1MLS. 

7%y^En 50 
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12 

^S^ixfcf / -> h-^Urfc Kpyi— fe'ite^cDJSS 
E?W>?>«^$n57^ /gfE3?i| (04-1110) ;5> 
f>> 'T/C/h-zl'Tt KDyi--ifli3 4 47^ 
SA^e)/^ S:»1^1 3 8 3 3 2 ^'Vp h ytog^«T'*)5 1# 
;itjtLfc, Z(DW.\iy-7U^ • 7-/uP> [y-ru^ -7 

— •■>■•— (Ramaley, R. , Fujita, Y. and Freese, E. ,T 
he Journalof Biological Chemistry) , 2 5 4 ( 1 
6) , 7 6 84 (1 9 7 9)] {CX^'9-f:^=-yh<D5if 

^13 9 0 0^'';i/hyta<-ifct-5o 

100 2 9] 

«<0'i'/->h-/i'rt Kny-f— ^®ei^S:^tf2. 4 

Kb(7)DNA»?K-<7)^ie£E?i|Sr*^U. J y\- 

m':& i7i/mMm t^mhMzti*). ^ /yv-i^T 

[ia®(OSjWj:|ftB^] 

«r^tr»^i^7^5 K (pIOLOS) fc'iU'il^fi 

102] 02li, 01 i|5l#, ^'/■>h-;U7='t Koy 
•t— fe'S^^^^trEiftxT'y;^ 5 K (p I O L 0 2) 

103] 0314. ^^7s^~yyxiyVm\Zi,^mkyL 
^■k1^Mt\X<n^ J =y h-;UT t Kay-f — fe'ilfii^E 
i^«**fro^*5:'T^-t-0ET'fe9, 0t, \A(0\y-v\i. 

14. ±^^P)93kd. 66kd, 45kd, 3 1kdioJ:i;22 
kdT'feS, 

104] 04J4. l'/'>h-;Prt Koy-f- ifSe^ 

^ttfDNA»rjt©^i£S6a?iJfcJ:o:_hE:SSE?iJJ; 

1-4 5 5#S(7);fi£tctaai--5giS:5>?r.Tt 

0-C*)5, 

■ [05] 05J4. Y/v/h-zl-Tt K^y:^— Ifitei^ 
Sr^tpDNA»f;T-(D^lgSffi3;iJ4oJ;o:j:EifiSE?']J: ^) 

?l|©5*>. 4 5 6-8 5 4#j£«i££iC^i"^t5laJ5^t 

[06] 06f4. ^ J'yV-)VT\L Kny-f— Iriifi^ 
t^tf DN ABr>i-©^Jfi£EJ?iJio J;t;!i:iHlgSE?iJJ; ») 
«^$ti5'</v'h->'Prt Kpy:>--if(D7^ /SE 
?IJC0 5 8 5 7-1 3 1 OSiSWJ^SlClSSI- SSl!^ 
4r/^t0T-fe5. 
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13 «4 

imDmm. -< /'y^-^^r\iv'a^-)—Mm^ *m<Doh. 1 938-2 27 gsigcofiswait^ge 

m-^^hh^ /->h-/UTtKD-y^— lrW^;/i?ffi [010] 010(4. ^/vh-^vrt Kn^i— ifit 
?il©9 1 3 1 1 -1 5 9 5#i£»^S{ctait^S5 e^$r^trDNA»T>r(D^®Sia?i|fcJ:U^±iafiSE?i| 

td 8 1 II 8 / -> t Ko ^i—^m^l- oh. 2280-2401 §j£(D^SIClf §t 

511(0 9*,, 1 5 9 6- 1 9 3 7Si£W^StiiraSt2>glS 1. ^nnim cDNA 

[1191 119(4. ^ /'yV-'^'fyi Koy-^— fe'lS^- fe^ 
5r^tfDNA»r>;-(0^mSE?i)*5J;t;±ffiS£ffi?'li^ 3. fmm^ 2 40 1 
Jt^^tl^^y vh-^l-Tt Kd^:)— tf(DT5/®?ffi* 5. ffi??!) 

ATGCAATACC ATCAATCAGC CTCAATAAAC GACAATaAC AACATTGCCA ACTATATTGA 60 

TGCCGGTTCA AHGTCCAGC TCCGCCGGTT TATCATTATG GGTCACmC CTTAAGCTAT 120 

CCGATACGCA AATCGGCaC CTCCGCGCGT TGAGGCCAAA TGCGATHCT CCCGaGTCG 180 

CGCGCTGCn GGCCGCmC TGGCTGATAA AGTCCGACGG AACCCTOm ATACCAATAG 240 

TATGCTGCn TATCCACTAC GGATncm GGTTTTGTTC GGGGHAATT TCCCCATGTT 300 

GTTAAGCCGT TACATCAHA TCGGHTATC AGTAGGGCCT CACATAACCG CCTCATGGAC 360 

CATTATTGCG CAAAATGCCC CAAACAAGAA TCGGGCCACG CATTCCCCGT ACCACAAGTC 420 

GCnCGCCCC CCGCCGCTGT CGTTGTACTG CTCaCTCCG TAaCGCCCG TGACTTGGGA 480 

CTCTTGCGGA ATAAAATCGT AHTGCCCAT CTGCTTGTGA HGCGaGAT TACGTACATC 540 

CTCAGAATCA CGCTTCCGGA ATCAGACCa TGGCACACAA AAAATCAGCC GGAGGAAGCT 600 

CACGCAGAGA AGCCCGaGT ATTGAATAAC ACATCGTAH nCATTTGa CAAGCaATC 660 

TATCTAAAAA GCATCCTGTT TnGATGGGT CTGIAOTCG mGGAACCT AGCCGCCGGG 720 

CTCATGCGCT TCmATGCC ATACATTTAT CAGCAGGTCC CGCGGTGTAT CTGCCAACAT 780 

CGCCAACCTT HGCAAATGG GGCTCTTTAT CHCACAGGA nGGCGGTCG CCHGATCTT 840 

CATGCCCTTT GCCCACAAAT ATAGAAAAAC CGTATnGGA ATCGCCGaT TCATGGCGGT 900 

GATCGCCTGG ACAaGTTTC TGaGCCAGT TGAAGCCaG CCGATTaGC TCCTGTTTAT 960 

TGTCGTGATC GGCATCAATA ACGCAGCCGG GCAGCAAGCC AAaATCAGT TATCGGCCAG 1020 

CGAAATan CCTACaAAT TAATTCGTTG CTTCCGCACA AGGAaCATC TTTnCCTCT 1080 

CCGTATTTCA ATAGCGATTT GGACTCTGH TGTCCCAATC AHATCACCA ATTTCCGCAT 1140 

TGGAACGATG CaCCAATTC HCTCGGATG TGTGACGGCC AGTATGATCA TCCGGCTGCT 1200 

CTTTGCGCCG AATACGTCTG GCAAGTCGCT TGAACAAAH CAAGAGGAAC TCTACGGCTC 1260 

TCCTCAGAGC CAAGTAAAGA AACGAACACA AAGCAAAATC ATGTAACCAA CAGAACCAGT 1320 

GGaGTCA ATC AGT HA OT AH GCC CTA AH GGA ACT GGA GCA ATC GGA 1370 
Met Ser Leu Arg He Gly Val lie Gly Thr Gly Ala He Gly 
1 5 10 

AAA GAA CAT AH AAC CGT ATC ACG AAC AAG CTG TCA GGC GCG GAA ATT 1418 
Lys Clu His He Asn Arg He Thr Asn Lys Leu Ser Gly Ala Glu lie 
15 20 25 30 

GTA GCT GTA ACG GAT GH AAT GAA GAA CCT GCA GAA AAG GTC GH GAG 1466 
Val Ala Val Thr Asp Val Asn Gin Glu Ala Ala Gin Lys Val Val Glu 

35 40 45 

GAA TAG GAA HA AAC GCT ACG GH TAT CCG AAT GAT GAC ACC HG CH 1514 
Gin Tyr Gin Leu Asn Ala Thr Val Tyr Pro Asn Asp Asp Ser Leu Leu 

50 55 60 

GCA GAC GAA AAT GTA GAC GCT GH HA CTG ACA AGC TCG GGG CCT GCG 1562 
Ala Asp Glu Asn Val Asp Ala Val Leu Val Thr Ser Trp Gly Pro Ala 
65 70 75 
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15 16 
CAT GAG TCA AGC GTG CTG AAA GCG ATT AAA GCC GAG AAA TAT GTG TTC 1610 
His Glu Ser Ser Val Leu Lys Ala He Lys Ala Gin Lys Tyr Val Phe 

80 85 90 

TOT GAA AAA CCG GTG GCG ACA ACG GCT GAA GGA TGC ATG CGC ATT GTC 1658 
Cys Glu Lys Pro Leu Ala Thr Thr Ala Glu Gly Cys Met Arg He Val 
95 100 105 110 

GAA GAA GAA ATC AAA CTG GGC AAA CGC CTT CTT CAA GTC GGC TTC ATG 1706 
Glu Glu Glu lie Lys Val Gly Lys Arg Leu Val Gin Val Gly Phe Met 

115 120 125 

CGC CGT TAT GAC AGC GGT TAG GTA CAG CIG AAA GAA GCG C\C GAT AAT 1754 
Arg Arg Tyr Asp Ser Gly Tyr Val Gin Leu Lys Glu Ala Leu Asp Asn 

130 135 140 

CAT CTG AAC GGC GAC CCl CH ATG ATT CAC TGC GCG CAC CGC AAC CCG 1802 
His Val Asn Gly CIu Pro Leu Met He His Cys Ala His Arg Asn Pro 

145 ISO 155 

ACT GTA GGA GAT AAC TAT ACA ACG GAT ATG GCT GTA GTC GAC ACG CTT 1850 
Thr Val Gly Asp Asn Tyr Thr Thr Asp Met Ala Val Val Asp Thr Leu 

160 165 170 

GTT CAT GAA ATT GAC GTG CTC CAC TGG CTG GTC AAT GAT GAC TAC GAG 1898 
Val His Glu He Asp Val Leu His Trp Leu Val Asn Asp Asp Tyr Glu 
175 180 185 190 

TCC GTT CAA GTC ATC TAT CCG AAA AAA TCA AAA AAC GCG CTT CCA CAT 1946 
Ser Vai Gin Val He Tyr Pro Lys Lys Ser Lys Asn Ala Leu Pro His 

195 200 205 

TTA AAA GAT CCG CAA ATC GTC GTG ATT GAA ACA AAA GGC GGT ATC GTC 1994 
Leu Lys Asp Pro Gin He Val Val He Glu Thr Lys Gly Gly He Val 

210 215 220 

ATC AAT GCT GAA ATC TAT GTG AAC TGT AAA TAC GGC TAT CAC AH CAA 2042 
He Asn Ala Glu He Tyr Val Asn Cys Lys Tyr Gly Tyr Asp He Gin 

225 230 235 

TGT GAA ATC CTC GGA GAA GAC GGC ATC ATC AAG CTT CCC GAG CCA TCA 2090 
Cys Glu He Val Gly Glu Asp Gly He He Lys Leu Pro Glu Pro Ser 

240 245 250 

AGC ATC AGC TTG AGA AAA GAA GGC AGA TTC AGC ACT GAT ATT TTG ATG 2138 
Ser He Ser Leu Arg Lys Glu Gly Arg Phe Ser Thr Asp He Leu Met 
255 260 265 270 

GAT TGG CAG AGA CGC TTT GTC GCT GCG TAT GAT GTG GAA ATC CAA GAC 2186 
Asp Trp Gin Arg Arg Phe Val Ala Ala Tyr Asp Val Glu He Gin Asp 

275 280 285 

TTT ATT GAT TCG ATT CAA AAG AAA GGC GAG GTC AGC GGA CCG ACG GCA 2234 
Phe He Asp Ser He Gin Lys Lys Gly Glu Val Ser Gly Pro Thr Ala 

290 295 300 

TGG GAC GGC TAT AH GCl GCT GTC ACG ACT GAC GCG TGT GTA AAA GCC 2282 
Trp Asp Gly Tyr He Ala Ala Val Thr Thr Asp Ala Cys Val Lys Ala 

305 310 315 

CAG GAA TCT GGA CAA AAA GAA AAG GTT GAA TTG AAG GAA AAA CCG GAA 2330 
Cln Glu Ser Gly Gin Lys Glu Lys Val Glu Leu Lys Glu Lys Pro Glu 

320 325 330 

TTC TAT CAA TCT HT ACA ACA GTT CAA AAC TAA AAAACAGAGG AGTGAAAATA 2383 
Phe Tyr Gin Ser Phe Thr Thr Val Gin Asn STP 
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(A). SDS-^^^ib (B)'>x;^^V:/o-7T'f>'^^ 

3 ;fc:BgffiMVl 184^5^ (pIOL05d44) (IPTG-) 

U-y 4 :k:^ffiMV1184*jl (pIOlj05d44) (IPTG+) 

V-;/ 5 :^ti&ffiMV1184*jL (pIOL05dl5) (IPTG-) 

U-y 6 «flMV118*!* (pIOL05dl5) (IPTG+) 

1/-;/ 7 :*:EffiMV1184*^ (pIOL05d26) OPTG-) 

U-> 8 :)(;MMV1184*^ (pIOL05d26) (IPTG+) 

U-V 9. »|gMVllMj* (pIOL05d38) OPTG-) 

v-yio. i^mmnsm (pioLosdss) (iptg+) 
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